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find no evidence that individuals have superior information about the local stocks in their portfolios.
Because of a lack of good-quality stock ownership data at the individual investor level as well as difficulties in identifying exogenous hypothesis-specific proxies prior research has had limited ability to test the competing explanations for local bias. My research addresses the issue by using portfolio data to analyze investors' behavior when their set of local companies changes. This could happen when an investor changes residence (I call such an investor a mover). After relocation, the investor is nearer some companies and farther away from others, which has implications for portfolio choices. Analysis of movers' investment decisions allows me to design tests to better examine the nature of familiarity.
This paper makes two contributions. First, by using data about movers I focus on the way changes in portfolio composition and differences in stock returns are related to changes in distance from a company. This approach allows me to filter out the effect of unobservable fixed investor characteristics (unobservable heterogeneity) in the relation between geographic proximity and portfolio allocations or returns. Second, by showing that the portfolio shift toward firms nearer to investors at their new locations is associated with abnormal returns and is stronger for more diversified investors, I present new evidence that is consistent with the idea that the overweighting of local firms is driven by investors' superior information about them.
My findings can be summarized as follows. First, I demonstrate that while individual investors derive statistically and economically significant gains from investing locally, the effect of proximity on stock returns is more pronounced for more diversified investors; all else equal, investors who hold more diversified equity portfolios gain more from investing in local companies (rather than in far away companies) than less diversified investors. Additionally, I find that benefits from investing in companies located nearby are more pronounced when investing into companies with riskier underlying business.
Second, I find that after investors relocate, they rebalance their portfolios. The direction and the extent of rebalancing are related to the change in proximity to the investment. The farther investors move from the company's nearest establishment, the more of that company's stock they sell. This abnormal selling is largely attributable to more diversified investors and investors moving from less densely populated areas, and the selling gradually increases over time.
Third, I show that among the companies that movers held before relocation, movers abnormally increase their holdings in companies that, on average, are closer to their new home. The difference in proximity to the companies in which movers increase their holdings and those in which they make no changes or reduce their holdings is economically significant and grows over time. The companies in which 632 ANDRIY BODNARUK these investors abnormally increase their holdings also provide them with higher returns.
The closest research to mine is by Massa and Simonov (2006) . They use a representative dataset of Swedish individual investors to demonstrate that investors do not hedge labor income shocks, but rather invest in stocks closely related to their non-financial income. This results in a tendency for investors to concentrate their holdings in nearby companies, a tendency the authors demonstrate is an information-driven one. They also find that investors who have relocated are less subject to geographic proximity bias than investors who have not relocated.
While I also analyze portfolio choices of Swedish individual investors over a similar time period, my analysis is distinct in several important ways. First, the focus of this paper is on the evolution of investors' portfolios over time following a move to a new location, rather than on a cross-sectional analysis of portfolio holdings. I thus study the portfolio decisions of investors when their ties of familiarity with one group of companies are becoming weaker, but beginning to grow with another group of companies. In effect, I document evidence of the evolution of the familiarity relationship between investors and companies over time.
Second, I analyze the effects of investor sophistication on investor performance in local stocks and on portfolio choices when some companies become more proximate to investors and others become farther away. Consistent with the view that familiarity is an information-based phenomenon, the performance of presumably more sophisticated diversified is more sensitive to the proximity to investment. Similarly, more diversified investors reduce their holdings in the companies they move away from to a greater extent than less diversified investors.
The remainder of this paper is organized as follows. Section 1 describes the data. Section 2 reports the results on the proximity to investment and stock performance. Section 3 proposes a methodology to match movers with investors who do not change their place of residence. Section 4 examines the changes in investors' stock holdings following relocation and performance of the stocks at the new location. Section 5 concludes the paper.
Data and Descriptive Statistics
In Sweden, Värdepapperscentralen AB (VPC) registers all stockholders with more than 500 shares of all publicly listed Swedish companies on a semiannual basis. Many companies provide information about their smaller shareholders as well. As of July 29, 2001 , about 98% of the market capitalization of 410 Swedish publicly traded companies has been reflected in this database. For the median company, 97.9% of equity is represented and, in the worst case, the dataset provides information on 81.6% of company market capitalization. The dataset provides information on shares held directly by the owner and indirectly through brokerage houses or custodian banks for the six-year interval from June 1995 to June 2001. Since VPC does not impose a minimum survival period for the companies it covers, the database does not suffer from survivorship bias.
VPC also provides the following investor and company attributes that are used in my analysis: investor type (individual, bank, mutual fund, etc), date of birth and gender of individual investors, number of shares held by each investor by share type, share type, number of votes per share, three-digit postal code of the residential address for Swedish individuals, and country of residence for foreigners. Using the reported place of residence, I identify whether the investor resides in one of the three Swedish metropolitan areas (greater Stockholm, greater Göteborg, or greater Malmö) or in a less urbanized part of the country. I adjust investor stock holdings for splits and reverse stock splits.
The VPC database is combined with company-specific information (semiannual returns, market capitalization, book-to-market ratio, industry classification, listing etc) obtained from SIX/Dextel Findata's TRUST database. I exclude from the analysis companies with missing or negative values of book-to-market ratios, instances of suspended trading, missing trading day close prices, or unavailable data on the number of shares outstanding. I also exclude Ericsson AB because of its extremely large market capitalization, which for some time periods cannot be compared to that of any other Swedish firm. These exclusions reduce the sample from 147 to 141 companies in June 1995, and from 410 to 350 companies in June 2001.
For each individual investor, I calculate the distances to the closest establishments of the companies invested in. 2 This measure of proximity can be obtained for Swedish investors by using postal codes of the location of the company's establishment and the residence of the investor. Table I , Panel A describes the distribution of the number of establishments per company. Most companies report to have only one establishment; however 11.85% of companies have 5 establishments or more.
The choice of distance to the closest establishment as a measure of proximity to investment is motivated by two reasons. First, it aims to correct for the proximity to firms headquartered in large cities, but with their principal production facilities in small towns. 3 Second, it allows controlling for employee stock holdings in the analysis of portfolio decisions by movers. 4 2 A company's establishment is defined as a company's office or production facility at a geographic location that may or may not have the same postal code as the company's main establishment. 3 One such company is SCA (pulp and paper company), which is headquartered in Stockholm, but has its principal business facilities in the north of Sweden. 4 Relocations of investors should ideally result in changes in proximity to investment. Investors' relocations due to transfer between company offices, however, are unlikely to result in significant changes in proximity. I therefore remove from my analysis of portfolio decision by movers all observations where the distance to the company closest establishment does not change by at least 30% after the move. Throughout the analysis, the logarithm of the distance from the investor's residence to the company's closest establishment, Mindist, is used to measure proximity to the investment. I take the logarithm of the distance to capture the non-linearity of the effect documented in earlier studies, e.g., Grinblatt and Keloharju (2001) .
From the resulting sample, I exclude Swedish institutional shareholders and Swedish individual investors with incomplete or unidentifiable identification numbers or postal codes of residence. The resulting dataset contains 8,600,242 individual-company combinations for the six-year period analyzed. I use two risk-adjusted measures of investor performance. One is a semiannual abnormal return on a stock of a company in the investor's portfolio relative to a return on a control company matched by industry and size, AR(is). Since the number of companies in the sample increases from 141 to 350 over the observation period, it is difficult to maintain matched pairs for the entire sample; for this reason, I calculate matched companies for each six-month period.
The other performance measure is a six-month cumulative abnormal return (CAR) relative to a four-factor model for Sweden with factor loadings estimated over the preceding thirty-six month period. 6 A significant body of literature demonstrates that a country-specific four-factor model works well around the world (e.g., Rouwenhorst (1998) , Griffin (2002) ). Additionally, Bodnaruk andÖstberg (2009) apply a four-factor benchmark to estimate abnormal stock performance in Sweden over the same time period, but in a different setting. (In unreported results) they find that descriptive statistics for four factors for the U.S. and Sweden are also very similar over the sample period that is considered here. Overall, the evidence firmly supports using a four-factor model in the Swedish setting.
Panel C of Table I presents descriptive statistics of abnormal returns and other company-based control variables at the company level. The mean (median) abnormal semiannual returns are −0.30% (0.05%) for AR(is) and −0.10% (−0.15%) for CAR. The mean (median) company market capitalization, Size, is SEK 12.18 billion (0.78 billion) and the mean (median) book-to-market ratio, B/M is 0.56 (0.45). Ownership of Swedish companies, as measured by the fraction of shares owned by shareholders with a minimum of 10% cash flow rights, is on average relatively concentrated, with a few exceptions. Mean (median) Institutional Ownership is 56.04% (56.02%). The correlation between Ownership Concentration and Institutional Ownership, however, is relatively low at 34.63%, which is consistent with the fact that many Swedish companies are family-controlled. Table I reports descriptive statistics on abnormal returns, companybased control variables, and investor characteristics at the investor level. On average (median) individual investors derive abnormal returns that are close to zero -the mean (median) semi-annual AR(is) is 1.38% (0.05%) and the mean (median) CAR is 0.20% (1.65%). Women account for slightly more than one-third of all investors.
Panel D of
Performance of Individual Investors in Local Stocks
The initial point of inquiry is the relation between the investment performance of individual investors and the proximity to investment. I estimate the panel regressions
where AR i jt is a future semiannual abnormal return on the company j that investor i holds in his or her portfolio at time t. Mindist is the logarithm of the distance from the investor's residence to the company's closest establishment. X jt is a vector of company-specific controls that includes size, book-to-market, momentum, ownership concentration, pay out policy (dividend yield), liquidity (bid-ask spread), the fraction of outstanding shares held by institutional investors, and industry dummies. Z it is a vector of investor specific controls. I use location dummies for Stockholm, Göteborg, and Malmö to separate investors in metropolitan areas from investors in the rest of the country. I also use a gender dummy equal to one if the investor is male, and zero otherwise, as well as an interaction between a gender dummy and proximity to investment. α t is a time-varying intercept. I include one specification with only the proximity measure, an intercept, location, time and eleven industry dummies, and one specification with a full set of control variables. Possible correlations of residuals across the investors within the same geographic area are accounted for by clustering regression errors at the two-digit postal code level of the investor's residence. In effect, I assume that (1) the variance of residuals is homogeneous within postal code and heterogeneous across postal codes; (2) investors within a postal code have a common contemporaneous covariance. 7 The results presented in Table II , Panel A, show that proximity to investment is highly statistically and economically significantly related to the abnormal return on the stock. This is consistent with the information-based explanation of familiarity, and corroborates findings by Coval and Moskowitz (2001) , Ivkovich and Weisbenner (2005) , and Massa and Simonov (2006) . To ensure that my results are not driven by small positions, I repeat the analysis after removing all positions of SEK 10,000 or less (about USD 1,000). Although this reduces the magnitude of the relation between proximity to investment and position return, the results remain statistically 638 ANDRIY BODNARUK and economically significant. By investing in nearby companies, investors gain in excess of 1.81% annualized for each unit of the logarithm of the distance from the investor to the company's closest establishment. To put this result into perspective, an increase in proximity to investment by one standard deviation has the effect on return which is about half of that of a one standard deviation decrease in momentum. Panel A reports the results of panel regressions of abnormal return on stock in an investor's portfolio on proximity to investment and the set of investor and company characteristics. Measure of abnormal performance is either an industry-and-size adjusted future six-month return, AR(is) or a six-month cumulative abnormal return relatively to a four-factor model, CAR (factor loadings are estimated over prior thirty-six month period). Measure of proximity to investment is Mindist, a logarithm of distance from a postal code of investor's residence to a postal code of the closest establishment of the company in investor's portfolio. All other variables are described in Table I . Standard errors are adjusted for heteroscedasticity and clustered on the two-digit postal code level. t-stat is reported in parentheses. Panel B presents the results of the relation between proximity to investment and performance by degree of investor diversification. Investors are divided into four groups based on the number of companies in their portfolio: (1 company; between 2 and 4 companies; between 5 and 9 companies; 10 companies or more). Dummies for each diversification group are interacted with proximity measure Mindist. Panel C presents the results of industry-by-industry analysis of the relation between proximity and performance. Only the slope coefficients (and t-statistics) for Mindist are reported.
Female investors obtain, on average, higher abnormal returns than male investors; this phenomenon is most pronounced for nearby companies and declines with distance. These results are consistent with empirical evidence on the differences between sexes in portfolio returns and experimental evidence from cognitive sciences on sex differences in spatial ability and spatial activities. 8 Given that the dataset includes about twice as many men as women, however, the results could be influenced by selection issues; caution is advised in drawing far-reaching conclusions about sex differences in local stock performance.
Metropolitan residents do not perform as well as the rest of the country. Finally, investors derive higher abnormal returns from less liquid (higher bid-ask spread) stocks and stocks that pay smaller dividends.
Panel B of Table II reports the results of the proximity effect on investor performance by degree of equity portfolio diversification. Investors are divided into four groups according to the number of companies in their portfolios (one company; between two and four companies; between five and nine companies; and ten companies or more). Dummies for each diversification group are created and interacted with Mindist. If familiarity is an information-based phenomenon, then sophisticated investors should be better able to obtain and process local information effectively and trade on it. Therefore, the relation between proximity and performance should be greater with the degree of investor diversification.
The results strongly support this conjecture. Indeed, the most diversified investors gain between 11% and 35% more in stock return from investing in a company that is one unit of the logarithm of distance closer to their homes than the least diversified investors gain.
So far, the results are consistent with the view that investing locally is an inexpensive way of acquiring information and profiting from it. For this to hold true, the benefits of investing in nearby stocks should vary across industries. Kahn and Winton (1998) argue that the marginal value of information should be higher in companies with riskier underlying business. Therefore, one would expect the return from local information to be higher for younger, more growth-oriented industries such as telecommunications and media. At the same time, there should be relatively lower returns from investing in nearby companies in more mature industries (e.g., manufacturing) with a stable product market.
The results of an industry-by-industry analysis of the effect of proximity on performance are presented in Panel C of Table II . As expected, investment in telecommunications and media companies is the most sensitive to the proximity to investment. Investing in nearby manufacturing and mining companies does little to improve investor performance, suggesting that "soft" information about companies in these industries is of relatively little value.
Since individual investors earn higher abnormal returns by investing locally, this implies that they have better stock-picking ability related to nearby companies. If so, we should expect companies which shareholders are located on average closer to them to reward investors with higher risk-adjusted returns. To investigate this hypothesis, at the beginning of each six-month period I sort companies into three groups by average Mindist of their individual shareholders. Zero-cost portfolios are then formed by taking short positions in companies in the highest tercile of average Mindist and long positions in companies in the lowest tercile. Portfolios are rebalanced semiannually. In calculating average Mindist I consider both equal weighting and value weighting by the size of the position of each investor in the company. There are 72 monthly return observations of zero-cost portfolios.
The monthly returns to the zero-cost portfolios are presented in Table III Table III reports on how much of this performance differential be explained by a four-factor model. It appears that the abnormal performance of zero-cost portfolios is largely immune to controlling for traditional risk factors. The adjusted R 2 are very low, and no factor loading is statistically significant.
So far we have seen convincing evidence that individual investors derive abnormal returns from local investments. This is consistent with the information hypothesis and does not contradict the local risk hypothesis, but the results do not support a familiarity-based (cognitive behavioral bias) interpretation. Henceforth, I discard the latter hypothesis in discussion of the subsequent results.
The Portfolio Decisions of Movers: Methodology
What happens to the portfolio decisions of investors when their distance from investments changes drastically? A cross-sectional analysis of the effect of proximity on investor performance could suffer from a potential bias in that many equity holdings may have resulted from inheritance or stock allocations to company employees, and, thus, may not represent active investment choices. An analysis of investors' portfolio decisions following their relocation overcomes this problem, as it gives investors a new set of what are now local companies.
When investors relocate, the distance between them and the companies in their portfolio is likely to be affected. If familiarity with a company is one of the determinants of portfolio choice, this change in distance should have implications for their holdings of a company's stock.
To analyze the changes in movers' stock holdings and the relation between distances and returns on the stocks they buy and sell after the move, we must first address three methodological aspects: the choice of a benchmark for a change in stock holdings, the choice of a measure of change in stock holdings, and the choice of a measure of change in proximity to a company establishment.
CHOICE OF A BENCHMARK FOR A CHANGE IN STOCK HOLDINGS
Investors change their holdings of securities in response to either group-or individual-specific shocks in the determinants of portfolio allocation. Individual investors who are exposed to the same sources of information, exhibit similar behavioral biases, or have similar hedging needs are likely to make similar investment decisions. Portfolio rebalancing decisions by particular investors could also be a result of, for example, a change in their investor-specific information advantage with regard to some stocks.
Detecting abnormal changes in stock holdings by investors who relocate therefore requires a separation of changes in stock holdings into group-and individualspecific components. Change in ownership of a stock by the relevant investor group or by its representative agent would then serve as a benchmark for portfolio rebalancing of a sample investor. Non-movers from the movers' original geographic area would seem to be the most relevant investor group to use in constructing such a benchmark.
A control individual approach is used to measure the abnormal change in movers' stock holdings relative to non-movers' holdings. Sample individuals with holdings in a particular company are matched to control individuals who also hold stocks in this company, on the basis of specified individual investor characteristics. Each investor who moves out of a particular geographic area is paired with a non-mover from the same area (controls for familiarity bond and hedging needs) who is most similar to the mover in terms of (1) information possessed about a particular company before the move (controls for information advantage), and (2) the ability to process this information (controls for investor sophistication).
As the sample investor moves, the sample and the control investors are no longer likely to have similar access to information about a company, or a company could no longer be a suitable hedge against the mover's exposure to shocks in the price at Universiteit Maastricht on June 11, 2010 644 ANDRIY BODNARUK of local resources. The familiarity bond between the mover and the formerly local company may also be affected.
A measure of change in stock holdings by the control non-mover would be used as a benchmark for the change in stock ownership by the sample mover. The matching mechanism is implemented as a three-step procedure: (1) for every position of a mover, all non-movers with holdings in the same stock are identified; (2) from this subset of non-movers, I select investors whose first three (of five) postal code digits of their residence are the same as the mover's original location and; (3) the control investor selected meets the above two criteria and is closest to the mover in terms of wealth invested in equities.
The motivation behind the choice of matching criteria is as follows. People living in the same area are likely to obtain information about a particular company through similar sources, have similar hedging needs, and be familiar with the same set of companies. At the same time, wealthier people enjoy lower relative search and processing costs, have better access to non-public information about companies' prospects, and are likely to be better educated and more experienced investors than less wealthy people.
CHOICE OF A MEASURE OF CHANGE IN STOCK HOLDINGS
For well-diversified portfolios, a measure of portfolio rebalancing would be the difference between portfolio weights of particular stocks before and after the event unrelated to changes in market weights. Individual investors in the sample, however, appear to be poorly diversified (the portfolio of a median individual investor consists of two stocks), which makes it impossible to use changes in portfolio weights to measure portfolio rebalancing.
An alternative measure is proposed to fill the gap: relative change in stock holdings between semiannual time intervals t and t + k,
where N t is number of shares in a particular company held by investor at time t. The abnormal change in stock ownership by the mover, the abnormal relative change (ARC), would then be calculated as the difference between RC for the sample investor and RC for the control investor. Figure 1 illustrates the mechanism of calculating ARC. I identify an investor as a mover if the first three digits of the investor's postal code have changed over the observed half-year period (between t and t + 1); moves within the three metropolitan areas are excluded. Relative changes in stock holdings are calculated over the two years, two and a half-years, and three years after the investor's stock ownership at time t + 1 (the first post-relocation observation of the investor's stock N m,c,l nm,c,l nm,c,l nm,c,l m,c,l´m,c,lF igure 1. Calculation of Abnormal Relative Change in Stock Holdings (ARC). This diagram describes a procedure used to estimate abnormal relative change (ARC) in stock holdings for an investor whose place of residence has changed (a mover). A control non-mover is identified using a three-step procedure.
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Step 1: For every mover m who originally resided in location l and has holdings in company c, all non-movers with holdings in company c are identified.
Step 2: From the subset of non-movers obtained in Step 1, non-movers residing in location l are selected.
Step 3: A control non-mover nm is selected as an individual investor who satisfies the first two criteria and who, in this dataset, is closest to m in wealth invested in equities. ARC is then evaluated as the difference in relative changes in number of shares for a sample mover and control non-mover: relative change by non-mover holdings), provided that the investor's place of residence does not change again. I use the first post-move date rather than the last pre-move date as a reference point for the move to minimize the effect of sales of securities for liquidity reasons (e.g., acquisition of real estate) and employee compensation schemes. Each position of the mover is then matched with the corresponding position of a non-mover who lives in the mover's former postal code area and is the most similar to the mover in terms of wealth proxy. 9 For each position in the stocks originally held by a mover, there will be a different control investor with a position in this stock. Identifying a control individual who satisfies the matching criteria, and who has positions in all the stocks in the sample investor's portfolio is not possible because of a small sample size of the dataset of movers and the low diversification of most investors. Abnormal relative change, ARC is the difference between the relative changes of stock holdings for sample and control investors. The descriptive statistics on the geographic distribution of moves are reported in Table IV , Panel A. More than 13,000 investors, holding more than 47,000 positions relocated over the observation period. Approximately three-quarters of these moves were excluded from the analysis as they took place within metropolitan areas or resulted in only a small change in proximity to company. The remaining moves are distributed across relocations into, out of, between, and outside the metropolitan areas in proportions of 29.5%, 33.6%, 9.2%, and 27.7%. 10 Panel B of Table IV presents the descriptive statistics for the abnormal changes in stock holdings over time. Statistics are provided only for investor relocations for which all control variables used in the regression analysis of movers' portfolio decisions are available. In addition, I exclude all positions of under 500 shares at the time of the move.
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10 "Into (out of) metro area moves" are moves in which investors relocated into (out of) one of the metropolitan areas from (into) a less populated part of country. "Between metro areas" moves are moves in which investors relocated from one metro area to another metro area. "Outside metro areas" moves are moves in which investors relocated from one countryside location to another countryside location.
at Universiteit Maastricht on June 11, 2010 Investor is identified as a "mover" if the first three digits of a postal code of place of residence have changed over the observed half-year period (between t and t + 1); moves within three metropolitan areas and moves which results in the change of Mindist by less than 30% are excluded. Abnormal relative changes in stock holdings ARC t+1,t+k are calculated over the two-, two and a half, and three year-periods relatively to investor's stock ownership at the semiannual time interval t + 1 (the first post-relocation observation of investor's stock holdings), provided that the investor does not change place of residence again. Panel A provides the descriptive statistics on the geographic distribution of moves. "Moves of interest" are the moves remaining after excluding relocations as above. "Into (out of) metro area moves" are relocations into (out of) one of the metropolitan areas from (into) less populated part of country. "Between metro areas" moves are moves in which investors relocated from one metro area to another metro area. "Outside metro areas" moves are moves in which investors relocated from one countryside location to another countryside location. Panel B reports the descriptive statistics on the abnormal relative changes, ARC in stock holdings by movers following relocation. Panel C presents the descriptive statistics on change in the proximity to investment, change in the degree of competition of local goods, and control variables. Change in Minimum Distance is the difference between the logarithm of the distance to the company's closest establishment after the relocation and the logarithm of a distance to the company closest establishment before the relocation. Moves resulting in Change in Minimum Distance below 0.3 in absolute terms are excluded. Change in Local Price Volatility is measured as the difference in standard deviation of real estate prices at the new and old location normalized by the standard deviation of real estate price at the old location. Change in Cost of Living is the relative difference in the average price of real estate between new and old locations. log(Wealth) is the logarithm of value of investor's equity portfolio at the first post-relocation date. All other variables described in Table I .
As time passes after the relocation, movers on average sell abnormally more of their shares in the stocks that they held before the move. The average abnormal selling was about 8.5% two years after the move, but increased to 11.6% two and a half years and 15.4% three years after the relocation.
CHOICE OF A MEASURE OF CHANGE IN PROXIMITY TO INVESTMENT
Almost one-third of the companies in the sample have more than one establishment in Sweden. When investors move, they may end up closer or farther away from some of the establishments of the companies in which they have invested. This raises the question of which distance to use as a measure of proximity to investment after a move: the distance to the establishment that was closest to the investor before the move, or the distance to the establishment that became the closest to the investor after the move? Figure 2 . Defining a change in proximity to investment resulting from relocation by the investor. This figure describes the choice of measure of proximity to investment for a mover at the new place of residence. The old (new) residence is l (l ); e and e are two establishments of a company that the investor holds both before and after the move, and e (e ) is the closest establishment to the investor before (after) the move. Distance from l to e , DCE l is chosen as the measure of proximity to investment at the new location.
To understand this dilemma, consider an example in Figure 2 . Suppose investor i lives in location l and is a shareholder in company c, which has two establishments in the country, e and e . The closest establishment to where i now lives is e. Suppose i moves from location l to l , and now e becomes the closest establishment of company c to i at the new residence. There are two measures of proximity to company c that could possibly be used: the distance from l to e, the former closest establishment, or the distance from l to e , the new closest establishment. It is reasonable to assume that once an individual holds stocks in a particular company, it is likely that he or she has some skills in collecting information about this company, and can also apply those skills. Therefore, the distance between l to e , the new closest establishment is chosen to measure the strength of the investor's local bias toward a particular company after the move. I use the difference in proximity before and after the move, which I call a Change in Minimum Distance, to measure the reduction in the strength of the investor's local bias toward a particular company. 11 The farther away an investor moves from a company's establishments, the more the information advantage with respect to the company may be affected, and the less the investor should find this company to be a suitable hedge against the price volatility of local resources in the new area of residence. For this reason, I would expect that higher values of Change in Minimum Distance lead to greater changes in the investor's stock holdings. To ensure that attribution of the company to the set of local companies has changed, and to minimize the impact of employee shareholder relocations between company establishments, I consider only the moves that resulted in a Change in Minimum Distance of at least 30%. 12 DeMarzo et al. (2004) argue that as investors try to hedge against local price volatility, they overweight local stocks in their portfolios to a larger extent if local price volatility is higher. I use the difference in the standard deviation of real estate prices at the new and old locations normalized by the standard deviation of real estate prices at the old location, Change in Local Price Volatility, to control for change in price volatility of local resources following the relocation. If hedging of local price volatility is a reason behind local bias, I anticipate higher Change in Local Price Volatility to lead to more abnormal selling (lower ARC) on the part of movers.
I control for company characteristics by including company size, book-to-market, and eleven industry dummies. The logarithm of wealth invested in equities is used to control for investor wealth. I account for the change in the cost of living, Change in Cost of Living, by using relative difference in the average price of real estate between new and old locations.
Panel C of Table IV describes changes in proximity to investment for movers, as well as control variables at the investor level. As in Panel B, the statistics are provided only for investor relocations for which all control variables in the regression analysis of movers' portfolio decisions are available. All positions of under 500 shares at the time of the move are also excluded.
On average, investors' distance to the closest establishment after a move increased by 41.49%. While the average investor moved to areas where local risk and the cost of living were higher, there is substantial variation in all the control variables considered. Panel A presents the results of panel regressions of abnormal relative changes in the stock holdings ARC t+1,t+k over the periods of two, two and a half, and three years after the relocation on Change in Minimum Distance, Change in Local Price Volatility, and a set of control variables. Coefficient estimates both for the full sample of positions of movers and for the sample of positions for which change in ARC was less than 5 in absolute terms are provided. All variables are described in Table I . t-stat is reported in parentheses. Panel B reports the results of the relation between Change in Minimum Distance and ARC by degree of mover's diversification. "Single stock" ("multiple stock") is a dummy that takes a value of 1 if the investor had one stock (several stocks) in the portfolio at the time of the move; 0 -otherwise. Panel C reports the results of the relationship between Change in Minimum Distance and ARC by the geographic direction of the move. "From city" ("from country") is a dummy that takes a value of 1 if the investor moved out of the large metropolitan areas (from the countryside); 0 -otherwise.
Portfolio Decisions of Movers: Empirical Findings
ABNORMAL CHANGES IN STOCK OWNERSHIP
period to prior to the move. Both information-based and local risk explanations of local bias predict abnormal stock changes will be inversely affected by the change in the proximity to the investment. Local risk hypothesis also predicts that moving into a locality with higher local risk (higher Change in Local Price Volatility) should lead to a greater reduction in stock ownership as investors should presumably allocate more resources to hedge against the price volatility of local resources. The results strongly support the information-based explanation of familiarity. Abnormal changes in stock ownership are negatively affected by the change in the proximity to an investment and the magnitude of this effect increases over time. For every unit of change in the logarithm of the distance to the closest establishment two (two and a half, three) years after the move, movers sell 2.53% (3.30%, 5.86%) more than investors who did not move. Changes in the local risk do not seem to affect movers' stock ownership. 13 In a robustness test, I analyze changes in stock ownership by movers whose ownership changed by no more than five times the change in ownership by nonmovers. The results are qualitatively not affected. Abnormal selling (lower ARC) is also higher for companies with smaller market capitalization and lower bookto-market ratios, which is consistent with the view that information asymmetries and, hence, gains to superior information are more pronounced for smaller growth companies.
In Table V , Panel B, I present the results of abnormal changes in stock ownership by the degree of investor diversification. Two dummies for investors holding shares in one company or multiple companies are introduced and interacted with Change in Minimum Distance. The information hypothesis predicts that more sophisticated diversified investors should abnormally reduce their stock ownership after the move more than less diversified investors. The results support this conjecture. In fact, the abnormal reduction in stock ownership by the movers is due primarily to selling by diversified investors.
Panel C of Table V reports the results of abnormal changes in movers' stock holdings by the geographic direction of the move. I distinguish between investors who moved from countryside (less populated areas) and investors who moved from the Stockholm, Göteborg, or Malmö metropolitan areas. Dummies equal to one if investors move from rural (metro) area, and zero otherwise, are interacted with Change in Minimum Distance.
The information hypothesis posits that local information is valuable in less densely populated areas, as there are fewer investors who might trade on this information. Hence, investors moving from rural areas are giving up more of an information advantage than investors moving from metropolitan areas. Thus, abnormal stock selling should be more pronounced for movers from countryside. The results in Panel C support this prediction. Abnormal stock selling by movers is attributable largely to investors who relocated from less populated parts of Sweden.
I now proceed to analyze the relationship between changes in movers' stock ownership and their proximity to the companies at the new location, as well as the returns movers obtain on these stocks. Stock positions that investors held in their portfolios when they moved into a new location are divided into two groups: one where the number of shares abnormally increased, and the other where the number of shares abnormally remained the same or declined. Panel A presents the average proximity from investors to the companies in which stock ownership has been increased and in which stock ownership did not increase over the two-year, two and a half-year, and three-year periods after the move. The measure of proximity is the distance from investor's residence to the company's closest establishment (in km). Panel B reports the difference in abnormal returnsaverage abnormal return on the companies in which stock ownership was increased less abnormal return on the companies in which stock ownership remained the same or declined -that investors receive over a six-month period subsequent to two years, two and a half years, and three years after the relocation.
CHANGES IN STOCK OWNERSHIP AND DISTANCE AND RETURNS ON INVESTMENTS AFTER THE MOVE
I divide stock positions that investors held when they moved to a new location to two ownership groups: one where the number of shares abnormally increased, and the other where the number of shares remained the same or decreased abnormally. All three hypotheses predict that investors should acquire stocks of more proximate companies after a move, but only the information hypothesis predicts that investors should receive abnormal returns from these investments.
654
ANDRIY BODNARUK Panel A of Table VI presents the average proximity from investors to the companies in two ownership groups over the two-year, two and a half-year, and three-year periods after the move. I use the distance to the company's closest establishment as a measure of proximity. 14 I find that investors increase their holdings in companies that are, on average, located closer to them after the move. Companies in which investors do not increase their holdings during the two years after they move are, on average, 6.6% farther away from them than companies in which investors increased their holdings. The average difference in proximity between the two groups of companies increases to 12.6% after two and a half years and to 15.2% after three years following investor relocation.
In Panel B of Table VI I report the difference in abnormal returns that investors receive on these two groups of stocks over a six-month period subsequent to two years, two and a half years, and three years after the relocation. Companies in which investors increase their holdings provide higher returns. Although both groups of stocks perform in a statistically similar way two years after the relocation, companies in which ownership has been increased deliver semiannual abnormal performance which is high by 1.53% after two and a half years and by 2.17% after three years then companies in which ownership has not been increased by. 15 The gradual decrease in proximity to the companies in which investors increased their ownership combined with the gradual improvement in returns on these companies after a move provides additional support for the information-based hypothesis. As investors familiarize themselves with their new environment, they gain more useful information about the prospects of local companies; they now invest closer to their new residence and obtain higher abnormal returns from these investments.
Conclusion
Using geographic distance to a company's closest establishment as a measure of proximity between investors and the companies their holdings, I find strong evidence that, while individual investors obtain economically and statistically significant gains from investing locally, the relation between proximity to investment and performance is stronger for more diversified investors. This suggests that more 14 Results using the logarithm of distance to the closest establishment are qualitatively similar. 15 The univariate analysis assumes that observations are independent. For a robustness check, I create a set of dummies that take the value of 1 if stock ownership has been abnormally increased over the two-year, two and a half-year, and three-year periods after the move and zero otherwise. I estimate robust regressions of the relation between proximity to investment or subsequent semiannual abnormal return and these dummies with standard errors clustered at either postal code level or company level. The results confirm findings of univariate analysis: companies in which investors increased their holdings after relocation are located closer to them and provide investors with higher returns.
at Universiteit Maastricht on June 11, 2010 http://rof.oxfordjournals.org Downloaded from LOCAL BIAS FOR LOCAL COMPANIES 655 diversified investors are better able to obtain and process local information effectively and benefit from it. I also find that benefits from investing in companies located nearby are more pronounced for investments in riskier companies.
As proximity to investment opportunities changes (investors move), investors adjust their portfolio composition. After they move, investors on average abnormally sell stocks of the companies that become farther from them. This abnormal selling by movers increases gradually over time and is more pronounced for more diversified investors and for investors relocating from less populated parts of the country. Moreover, after moving, investors abnormally increase their ownership in companies closer to their new location; these companies provide them with higher risk-adjusted returns than companies in which they kept holdings unchanged or abnormally reduced holdings. These results provide new evidence that individual investors possess an information advantage regarding local stocks, and that they benefit from it.
